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C0 2/C I-14 separations are of great economical and technological importance in 
treating gas streams like landf11l gas, biogas and coal-bed methane. Accordingly, there 
is a need to investigate on this topic and that can be done with improved efficient 
technologies to separate or remove C02 and Cl-14 f·rom exhaust gases . 
To be used as adsorbents zeolite powder needs to be transformed into pellets or beads 
and this reduces it's working capacity in 20% or more which is the amount o f 
adsorptive inert clay binder generally used. Recently a technology has been recovered 
and improved for the synthesis ofbinderless beads of 13X zeolite where the non-zeolitic 
components (temporary binder) are converted to zeol ite during a hydrothermal 
conversion after the manufacturing procedure [ 1]. The resulting binderless beads can 
increase in this way the working capacities of existing zeolite adsorbent technologies. 
The sorption equilibrium of C0 2 and CH.1 has been investigated on the binderless beads 
of 13X zeolite between 313 and 3 73 K and pressure up to 4 atm. The amount adsorbed 
of C02 and CH.; is around 5.2 m mol/gnus and 1.2 mmollg11J,, respectively, at 3 13 K and 4 
atm. Comparing these values with the ones in literature the value of C02 is 20% higher 
than in similar 13X binder pe llets. 
The sorption kinetics has been also investigated by the Zero-Length Column 
technique (ZLC). Recipes to analyze ZLC desorption curves in pellets and beads of 
adsorbents are reviewed and it is derived a criteria which indicates that for the sorption 
rate be measured macroscopically the time of the experiment (that should be above a 
few seconds) is directly calculated w ith the following expression: to.t= 7.02x I fr 2 r/ IDc 
.The crystal diffusivity of C02 measured experimenta lly in the binderless zeolite 13X is 
5.8x l0-15 m2/s and 1.3xl0·15 m2/s at 373 and 313 K, respectively. Figure I shows the 
adsorption equilibri um isotherms of C02 and CH.1 and the effect of temperature on ZLC 
desorption curves for C02 measured through this work on 13X zeolite. 
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Figure I . Adsorption equilibrium isotherms o f C01 and CH, and ZLC dcsorption curves for C01 as a 
function of temperature on bindcrless beads of 13X zeolite. 
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